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ABSTRACT 
High occupancy vehicle (HOV) or transit lanes are seen as an option to increase person carrying 
capacity and improve travel times for users along congested road corridors.   
Over the years RACQ has questioned the effectiveness of HOV lanes, especially in cases where a 
general purpose lane has been reallocated as a HOV lane.  In 2004, the Club awarded a scholarship 
to two QUT students to conduct their thesis on gaining a better understanding of HOV lanes. 
The project covered a literature review of effectiveness measures for HOV lanes and field research 
analysing two road corridors in Brisbane - Waterworks Road and Lutwyche Road containing a T2 
lane and T3 lane respectively.  
Results show that even though HOV lanes may be highly effective in theory, they are questionable 
in reality.  The project assisted in developing an evaluation framework that RACQ hopes will be 
adopted by road authorities to use on HOV lanes now and in the future.  
1 Introduction 
As metropolitan areas are rapidly growing in both population and physical size, so too has the 
problem of traffic congestion.  Magnifying this is the limited financial resources and lack of road 
corridor space available to juggle the many competing demands (Turnbull, Stokes and Henk, 1991: 
63).  High Occupancy Vehicle (HOV) facilities have been implemented in an attempt to alleviate 
the problem of growing congestion while considering the issue of limited funding and lack of 
physical space.   
HOV lanes may increase the efficiency of a road corridor by maximising its person carrying 
capacity.  These facilities are meant to provide priority treatment to HOVs, thereby luring people to 
choose a transport mode with a higher occupancy than the single occupant vehicle (SOV), such as 
buses or carpools (Schofer and Czepiel, 2000: 13). 
This paper discusses the issues surrounding HOV lanes, their implementation, monitoring and their 
evaluation.  Two Brisbane case studies are then detailed. 
2 HOV Lanes – Issues & Evaluation Framework 
At the outset of this study issues surrounding HOV lanes were drawn from literature researched and 
compiled into an evaluation framework.  The framework also outlines measures of effectiveness 
(MOEs) required to comprehensively assess the feasibility of a HOV project, whether in-service or 
planned. 
No universally accepted evaluation method was found for measuring the success or failure of HOV 
facilities.  However, a number of common elements appear to be assessed (Turnbull et. al., 1991: 
63), including effectiveness, safety, public opinion, enforcement and environmental issues. 
2.1 Effectiveness 
The effectiveness of HOV lanes is often questioned particularly for socio-political reasons, so 
suitable approaches or techniques to evaluate the effectiveness of HOV facilities are imperative.  
MOEs found in the literature include person moving efficiency, travel time savings, travel time 
reliability, transit efficiency, overall corridor efficiency and the impact on adjacent general purpose 
(GP) traffic lanes (Turnbull et. al., 1991:70 and Bracewell, Sayed and Shalaby, 1999: 39).  These 
are now discussed. 
2.1.1 Person Moving Efficiency 
Bracewell et. al. (1999) and Turnbull et. al. (1991) argued that increasing person throughput is the 
primary objective of any HOV facility.  This is usually achieved by increasing the average vehicle 
occupancy (AVO) of vehicles using a particular road corridor.  Therefore, AVO is an important 
MOE for person moving efficiency.  HOV market share, defined as the percentage of passenger 
trips made by HOVs either carpool or bus, is another MOE (Bracewell et. al. 1999). 
2.1.2 Travel Time Savings 
Turnbull et. al. (1991: 70) and Bracewell et. al. (1999: 39) defined travel time savings as the 
difference in travel time between vehicles in the HOV lane and adjacent GP lanes.  By inducing a 
significant difference in travel times for the various modes, HOV facilities aim to entice a shift 
from lower occupancy modes to HOVs. 
This travel time difference can often be crucial to the efficiency of a HOV facility.  If the number 
of HOVs in the HOV lane increases over time, the average operating speed in the lane may decline, 
and any travel time difference may be eroded away.  If the proportion of HOVs on a corridor is 
initially very high, then the HOV lane can become congested and may offer only a small travel 
time saving.  On the other hand if the travel time differential is too high, it would suggest that the 
HOV lane is being under utilised. 
2.1.3 Travel Time Reliability 
Bracewell et. al. (1999: 40), defined travel time reliability as the standard deviation of travel speed 
along the facility.  The larger the standard deviation, the less reliable the trip.  The aim is to offer 
users of a HOV lane a more reliable trip, perhaps more so than the users of the GP lanes.   
External factors may exist that have an influence on the travel speed standard deviation of the HOV 
lanes.  This is especially the case where HOV facilities operate on arterial roads.  Such factors 
include the necessity for transit vehicles to stop and start at required bus stops and vehicles using 
the lane to access side streets and driveways. 
If the travel time reliability of a HOV facility is perceived to be highly variable, then less incentive 
exists for SOV drivers to opt for a HOV mode, possibly resulting in an under utilised HOV facility. 
2.1.4 Transit Efficiency 
An important objective of any HOV facility is to increase the attractiveness of any transit services 
that use it, by improving their operational efficiency and reliability (QDMR, 2001: 2-8).  This can 
increase the efficiency of a particular transit corridor by enticing motorists to use transit services, 
thereby increasing the AVO and maximising the person carrying capacity. 
MOEs suggested for transit efficiency are vehicle productivity and bus schedule adherence.  
Vehicle productivity is assessed through the operating cost per passenger.  If more passengers are 
using a particular bus service, then the productivity of that service will increase.  Bus schedule 
adherence is a measure of the buses reliability or the on-time performance (Turnbull et. al., 1991: 
70). 
2.1.5 Overall Corridor Efficiency 
Turnbull et. al. (1991: 70) suggested to measure the per-lane efficiency of the total road corridor 
(that is HOV and GP lanes).  The efficiency of a lane is the product of the average operating speed 
and the person throughput of the lane over a period of time.  The per-lane efficiency is then 
calculated by taking the average of the facility’s respective lane efficiencies including the GP lanes 
(Bracewell et. al., 1999: 41).  This not only takes into account the efficiency of the HOV lanes but 
also the GP lanes.  This measure is similar to the productive capacity used in transit capacity 
analysis (TRB 2004). 
2.1.6 Impact on GP Lanes 
The measure of effectiveness for impact on GP lanes is identified by Turnbull et. al. (1991: 70) as 
the level of service on the GP lanes.  It may be important from a socio-political perspective not to 
reduce the level of service of the GP lanes through the implementation of a HOV facility.   
Queensland Department of Main Roads (2001: 2-9) stipulate that HOV facilities should not be 
implemented if they cause disruption to the rest of the system. 
2.2 Safety 
Sullivan and Devadoss (1993: 49) found that where a HOV lane was separated from GP lanes, 
there was no discernible increase in accident rates after a HOV facility was implemented.  The 
buffer treatment is said to be superior in safety standards to a contiguous HOV lane treatment due 
to the limit in ingress and egress points along the facility (Newman, Nuworsoo and May, 1998: 18).   
The physically separated HOV facility virtually eliminates all interaction between the vehicles in 
the HOV and GP lanes.  Due to the lack of interaction, it is thought that this type of facility 
generally provides optimum operation (Newman et al., 1998: 23). 
Sullivan et al. (1993: 49) found that at locations where HOV treatments begin and end, conflicts 
can arise from vehicles changing lanes in the presence of significant speed differentials between the 
HOV and GP lanes.  However, in the case where a HOV lane ends in a free flowing area, Newman 
et al. (1998: 18) found that there are rarely any definable safety problems.  This was independent of 
whether or not the HOV lane ended at a merge area or continuous stretch of roadway. 
Sullivan et al. (1993) correlated accident rates in corridors containing HOV facilities with 
congestion along the corridor.  After having completed several ‘before-and-after accident rate’ 
studies in southern California, they suggested that increased congestion after HOV implementation 
was clearly the major contributing factor to increased accident rates.  The authors also found that 
most accidents occurred in locations of recurrent congestion (Sullivan et al., 1993: 51).  This 
argument is supported by Boyle (1986, 10) who also found that increased density in GP lanes was 
related to an increases in accident rates. 
The change in accident rate after a HOV facility is implemented is then dependent on how the 
overall capacity of the corridor is affected by the HOV implementation.  If a corridor’s capacity is 
increased by the implementation of a new HOV facility (typical with add-a-lane implementation), 
then congestion along the corridor will likely lessen, as would accident rate.  Conversely, if the 
corridor vehicle capacity was reduced (as may be the case with take-a-lane implementation where 
occupancy requirements are inappropriate), then congestion along the corridor would likely 
increase, as would accident rate. 
Mixture of modes using HOV lanes is another issue.  The combination of cyclists using kerbside 
HOV lanes shared by buses on arterial roads is an example that has the tendency to be hazardous.   
Objectively MOEs for safety, accident rate and accident severity, are directly related to congestion.  
Ideally, none of these should increase after the implementation of a HOV facility. 
2.3 Public Opinion 
Public opinion is an extremely important aspect of any currently operating or planned HOV 
facility.  Mannering, Koehne and Kim (1995: 168) stated that "…in terms of HOV lane viability, 
operational impacts take a distant back seat to public opinion”.   
Public reaction can be heavily influenced by how HOV lanes are implemented and maintained. 
There are two ways a HOV lane can be constructed along a particular roadway; either by adding an 
additional lane to an existing road corridor, or through designating an existing general purpose lane 
as a HOV lane (Polus and Reshetnik, 2001: 501).  The second “take-a-lane” scenario tends to cause 
public backlash.  There are numerous instances where HOV facilities have been discontinued due 
to public backlash, in cities such as Portland, Oregon, where a freeway HOV lane was restored to 
general traffic, and in Brisbane, Australia where a bus lane on an inner city arterial road was 
returned to a GP lane. 
In North America in particular, those driving the push for the implementation of HOV facilities 
have been very careful to avoid converting general purpose lanes to HOV lanes, so as to avoid this 
cause of public backlash and the potential for opposition to all HOV facilities (Mannering et. al., 
1995: 168). 
Public backlash can also arise from the “empty lane syndrome”, which occurs when a lightly used 
HOV lane is adjacent to a heavily congested general purpose lane.  It seems to the commuter in the 
GP lane that this is not an efficient use of the road corridor, and that the congestion would be 
mitigated by simply converting the HOV lane to a general traffic lane (Schofer et. al., 2000: 13), 
particularly in a “take-a-lane” case.   
A  balance needs to be struck between achieving high enough vehicle volumes in the HOV lanes to 
preclude the “empty lane syndrome”, yet keeping volumes sufficiently low to provide HOVs with a 
significant travel time advantage, while also ensuring overall improvements to corridor efficiency. 
2.4  Planning and Design Guidance 
Newman et al. (1998: 19) believe that the primary concern of HOV lanes is the design of facilities 
that are not physically separated from the GP lanes.  The authors asked a number of questions 
which they believe to be the major design issues.  These are as follows: 
• “Where a HOV lane can not be physically separated, should it be separated with a traversable 
buffer or should it be contiguous with the GP lanes? 
• Should the HOV facility be operative full time or part time? 
• If the facility is operative part time, how should the lane be used during the non-operative 
hours? 
• How should the facility start and end? 
• How should any intermediate access be provided? 
• What provisions for enforcement should be included in the design?” 
(Newman et al., 1998: 19) 
Responses to some of these questions came from a review of two manuals applicable in 
Queensland. 
The Queensland Road Planning and Design Manual (RPDM) brings to the attention of designers 
that to arbitrarily apply measures which meet the objectives could, in some circumstances, reduce 
the mobility of GP vehicles to such an extent that the overall net impact on person movement 
through the road corridor would result in a negative value  (QDMR, 2001: 2-8). 
The RPDM (QDMR, 2001: 2-9) states that, “despite the best planning intentions, the reality is that 
no HOV project should be implemented if it causes unacceptable disruption to the rest of the 
system.  Such a project could irreparably harm the overall ability to implement other projects that 
together would contribute to achieving overall transport objectives”. 
The RPDM (QDMR, 2001: 2-10) provides an extensive list of evaluation criteria (Table 3.1).  
However, no quantifiable measures have been put forward to objectively assess a HOV facility.  
Instead, these criteria rely upon subjective judgment.  This may permit too much variation in the 
way HOV facilities are evaluated between location, analyst, and jurisdiction. 
Section 7.2.12 of the RPDM (QDMR, 2001: 7-12) covers the physical layout of various HOV 
treatments and specifies the main design principles of HOV facilities as follows: 
• Bus bays on arterial HOV lanes should be indented so through traffic can avoid being stopped 
by a bus that is serving patrons. 
• Signal phasing should be designed so that bus drivers actually use the bus queue jump lanes 
instead of using the GP lanes. 
• Bus stops should be located on the far side of intersections or at mid block locations.  This 
prevents traffic backing up from traffic signals and preventing the bus from reaching the stop. 
• HOV facility designs must allow for GP vehicles wishing to turn left off an arterial.  This must 
be achieved without impeding the through flow of HOVs. 
• HOV lane signage and pavement markings should be free of confusion and be designed for high 
visual impact. 
• The design of HOV facilities should incorporate enforcement areas that are sufficiently sized.  
Consultation with local police authorities is recommended during the development. 
• The needs of cyclists should be accommodated. 
• HOV lanes (including queue jumps) should be long enough within the context of the network 
strategy to ensure that they create sufficient travel time savings.  These savings should be of 
such a value so as to induce modal shift and encourage car-pooling. 
Part 12 of the Queensland Manual of Uniform Traffic Control Devices (MUTCD) – Bus, Transit 
and Truck Lanes (QT, 2003) specifies the traffic control devices required to designate traffic lanes 
as bus, transit (2+, 3+ and so on) or truck lanes.  Within Part 12, the MUTCD (QT, 2003) depicts 
the recommended signage and lane markings to be used in Queensland. 
The list of outstanding issues is as follows: 
• Lane designation and separation – Where a HOV lane can not be physically separated, should it 
be separated with a traversable buffer or should it be contiguous with the GP lanes?  (Newman 
et al., 1998: 19) 
• Hours of Operation – Should the HOV facility be operative full time or part time?  If the facility 
is operative part time, how should the lane be used during the non-operative hours?  (Newman 
et al., 1998: 19) 
• Vehicle eligibility by occupancy – How many occupants should a vehicle carry before it is to be 
considered eligible?  (QDMR, 2001: 2-9) 
• Network consistency and Integration – When, where and how should rules be applied to HOV 
facilities and does it matter if there is no consistency?  (QDMR, 2001: 2-9) 
• HOV lane implementation – In what situation is take-a-lane rather than add-a-lane the right 
answer?  (QDMR, 2001: 2-9) 
• Bicycle, Bus and Truck provisions – Is it possible to provide a facility that is safe for cyclists, 
buses and trucks to use at the same time?  (QDMR, 2001: 2-9) 
Many issues that directly relate to HOV operation (safety, implementation methods, occupancy 
requirements, operating times and so on) are not covered by Queensland’s existing manuals.  
Further work is required to extend the manuals so that effective guidance is available for HOV 
facility planning and design exercises. 
2.5 Enforcement 
Enforcement of the minimum occupancy requirements of HOV facilities is imperative to 
maintaining its integrity and effectiveness (Lewis and Hamm, 1985: 103).  If commuters ignore 
minimum occupancy requirements and inadequate enforcement exists, then the credibility of the 
HOV facility is compromised.  In turn this may compromise public support (Paiewonsky, 1998: 70. 
“Enforcement helps … to maintain the integrity of a HOV lane and assists in generating acceptance 
and support from users and non-users” (Turnbull 1999: 6).  
 2.6 Environment 
HOV facilities may provide a means of mitigating congestion and thereby reducing vehicle 
emissions by reducing overall Vehicle Kilometres Travelled (VKT) on a particular corridor (Jain, 
1995: 29).  By inducing a shift from lower occupant vehicle modes to higher occupant vehicle 
modes, the number of vehicle trips is reduced and hence VKT.  HOV facilities also aim to decrease 
vehicle emissions by reducing delay on a particular road corridor (Dahlgren, 1998: 100). 
There is, however, contention over how HOV facilities aim to reduce delay.  While a reduction in 
the number of vehicles travelling along a road corridor and the inherent reduction in VKT are 
significant elements in reducing the emissions of key pollutants, delay and vehicle hours travelled 
(VHT) may have a greater bearing on vehicle emissions.  Delay affects every vehicle travelling 
along a road corridor, whereas the number of vehicles removed from the road as a result of the 
implementation of a HOV lane may be comparatively small.  Dahlgren (1998: 100) suggested that 
“…although constructing a general purpose lane does not reduce the number of vehicle trips, if it is 
more effective in reducing delay, it generally will also be more effective in reducing overall 
emissions”. 
2.7 Evaluation Framework 
Table 1 presents an evaluation framework developed in this study, based upon a compilation of the 
relevant measures from the literature and judgment as to their applicability to HOV facility 
planning and design studies. 
3 Case Studies 
The evaluation framework was applied in case studies undertaken on two road corridors in 
Brisbane, Queensland, Australia; the Waterworks Road corridor T2 facility and the Lutwyche Road 
– Bowen Bridge Road corridor T3 facility.  The Waterworks Road HOV lane is an “add-a-lane” 
facility extending for approximately 8 kilometres on both sides, except for a break through a busy 
shopping centre in the inbound direction.  The Lutwyche Road HOV lane is a 1.9 kilometre long 
“take-a-lane” facility contained within an 8 kilometres survey corridor from Chermside to Herston.  
Both HOV facilities operated only during peak periods (that is 7-9am and 4-7pm) on Waterworks 
Road and 7-9am on Lutwyche Road. 
A number of experiments were conducted to gain an understanding of the current operation of these 
HOV facilities.  Table 2 shows the MOEs that were investigated and the experiments required to 
obtain the information needed to assess them.  Apart from corridor volumes, which were obtained 
from Government agencies, all of the information required to assess the MOEs was obtained from 
two different experiments; travel time runs, and vehicle occupancy counts. 
Table 1 – HOV Facility Evaluation Framework 
Target Performance Objective MOE Qualitative Quantitative 
Effectiveness    
Average Vehicle 
Occupancy (AVO) Increase in AVO >2.5% increase Person Moving Efficiency HOV Market Share Increase in HOV market share >2.5% increase 
Travel Time 
Savings Travel Time Difference 
HOV travel time must be less than GP 
travel time 
Travel time difference must not be too 
small to generate “empty lane 
syndrome” 
At least a 10% travel 
time saving and no 
greater than a 20% 
travel time saving 
Travel Time 
Reliability 
Travel Speed Standard 
Deviation 
HOV travel speed should be more 
reliable than GP speed 
75%, or greater, 
reduction in travel 
speed deviation between 
HOV and GP lane 
Vehicle Productivity Improvement in operating cost per passenger - Transit 
Efficiency Bus Reliability Improvement in bus schedule adherence - 
Overall Corridor 
Efficiency 
Per-lane Efficiency of 
Total Corridor Increase the efficiency of all lanes 
> 20% for add-a-lane 
No decrease for take-a-
lane 
Level of Service on GP 
Lanes No decline in GP level of service - Impact on GP Lanes GP Travel Speed No decrease in GP travel speed - 
Public Opinion Percentage Support for HOV Lane 
Support for the facility among users, 
non-users, general public and policy 
makers 
Majority support the 
HOV facility (>50%) 
Enforcement 
Violation Rate (% of 
ineligible vehicles using 
HOV lane) 
Low violation rates so as to maintain 
the integrity of the HOV facility <15% violation rate 
Vehicle Emissions Reduction once HOV implemented - 
Vehicle Distance 
Travelled Reduction once HOV implemented - 
Vehicle Hours of Travel Reduction once HOV implemented - 
Environmental 
Total Fuel Consumption Reduction once HOV implemented - 
Safety Accident Rate No increase in accident rate or severity - 
 
Table 2 – MOEs Used and Experiments Conducted to Assess Them 
MOE Information Required to Assess MOE 
Experiment/s Required to Obtain 
Information 
Average Vehicle 
Occupancy (AVO) Average Vehicle Occupancy 
Vehicle Occupancy Counts 
Traffic Volume Counts 
HOV Market Share % of HOVs, Buses & GP Vehicles Vehicle Occupancy Counts 
Per-lane Efficiency AVO Vehicle Occupancy Counts Traffic Volume Counts 
Average Travel Speed Travel Time Runs – HOV vs. GP Travel Time Runs – Bus vs. GP 
Vehicle Frequency Vehicle Occupancy Counts Traffic Volume Counts 
 
Travel Time Difference 
Average Trip Times Travel Time Runs – HOV vs. GP Travel Time Runs – Bus vs. GP 
Average Travel Speed 
Difference Average Trip Times 
Travel Time Runs – HOV vs. GP 
Travel Time Runs – Bus vs. GP 
Travel Speed Standard 
Deviation Average Trip Times 
Travel Time Runs – HOV vs. GP 
Travel Time Runs – Bus vs. GP 
Violation Rate % of Vehicles not Permitted in HOV Lane Vehicle Occupancy Counts 
3.1 Experimental Overview 
3.1.1 Travel Time Run – HOV vs GP 
This experiment compared the travel patterns of a HOV and a GP vehicle as they traveled 
simultaneously along the road corridor containing the HOV facility during the times of its 
operation.  Travel times and travel speed graphs were produced, depicting where the vehicles 
decelerated, accelerated, and moved in relation to one another along the corridor.  It also 
highlighted any areas where congestion impeded the traffic flow. 
3.1.2 Travel Time Run – Bus vs GP 
This experiment also examined travel patterns; only this time it compared a bus to a GP vehicle as 
they traveled simultaneously along the road corridor during the times of HOV operation.  While 
providing the same types of information as described above, it also allowed for some comment to 
be made on transit in relation to a single occupant vehicle travelling in the GP lane. 
3.1.3 Vehicle Occupancy Count 
Roadside observations and on-vehicle passenger counts provided valuable information on average 
vehicle occupancies, violation rates and the types of vehicles using the road corridors, among 
others.  
 
3.2 Results 
3.2.1 Waterworks Road – Inbound 
Table 3 summarises the effectiveness of the Waterworks Road corridor T2 facility inbound during 
the AM peak period.  Across all MOEs, the facility was shown to transport more people in fewer 
vehicles, increasing the person carrying capacity of the road.  The market shares, efficiencies and 
violation rates all pointed towards the facility being well utilised by both HOVs and buses. 
Table 3 – Waterworks Road (Inbound) Summary 
T2 Lane Waterworks Road, Inbound 
HOV Bus Total 
GP Lane Combined 
Per-Lane Efficiency (person.km/h 
per h) 35,300 8,800 44,100 24,700 68,800 
Vehicle Volume (veh/h) 422 17 439 784 1,223 
AVO 2.12 25.2 2.89 1.11 1.92 
Market Share (% based on Vehicle 
Volume) 39.9 1.5 
46.3 
(4.8 illegal) 53.7 100 
Market Share (% based on Persons) 46.5 19.9 68.9 (2.5 illegal) 31.1 100 
Average Travel Time (min:sec) 15:49 25:24 - 21:28 - 
Travel Time Difference to GP 
(min:sec) 
-5:39 
(-26%) 
+3:56 
(+18%) - - - 
Average Travel Speed (km/h) 30.6 18.3 - 22.0 - 
Travel Speed Difference to GP 
(km/h) 
+8.6 
(+28%) 
-3.7 
(-17%) - - - 
Travel Speed Standard Deviation 3.4 - - 3.3 - 
Travel Speed Standard Deviation 
Compared to GP 
+0.1 
(+3%) - - - - 
HCM Corridor Level of Service D F - E - 
Violation Rate - - 10.5% - - 
 
HOVs were found to have a variable travel speed.  This was often attributed by the HOV lane 
driver being caught behind buses or cyclists and being unable to overtake the moving obstruction 
safely.   
Some of the bus bays along the corridor are indented; however most are in the HOV lane.  Where 
bus bays are indented, delay is incurred as the bus operator seeks a suitable gap, however when the 
bus stops are in the HOV lane the bus operator has priority.  An unfortunate side effect of this 
treatment is the delay inflicted on all HOVs behind the bus including any other buses.  
Experimental runs revealed that on occasions, express bus services were caught behind ‘all stops’ 
services and were unable to pass.  As such, the express took just as long as the ‘all stops’ to travel 
the corridor.  Further investigation of the impacts of such treatments would be useful.  
 
3.2.2 Waterworks Road – Outbound 
Table 4 summarises the effectiveness of the Waterworks Road corridor T2 facility outbound during 
the PM peak period.  It operates more efficiently with a greater throughput than the GP lane, and 
demonstrates a notable travel time saving for HOVs.  However, 76.4% of all vehicles use the GP 
lane which is evidence of “empty lane syndrome”.  It would be useful to monitor performance of 
this facility to appreciate the public’s attitude towards it, and whether or not it should be converted 
from a HOV to a GP lane. 
Table 4 – Waterworks Road (Outbound) Summary 
T2 Lane Waterworks Road, Outbound 
HOV Bus Total 
GP Lane Combined 
Per-Lane Efficiency (person.km/h 
per h) 34,600 14,400 49,000 43,100 92,100 
Vehicle Volume (veh/h) 319 18 337 909 1,246 
AVO 1.94 24.1 3.43 1.21 1.73 
Market Share (% based on Vehicle 
Volume) 19.4 1.6 
23.6 
(2.6 illegal) 76.4 100 
Market Share (% based on Persons) 23.2 22.0 46.7 (1.5 illegal) 53.3 100 
Average Travel Time (min:sec) 11:59 16:17 - 14:26 - 
Travel Time Difference to GP 
(min:sec) 
-2:28 
(-17%) 
+1:51 
(+13%) - - - 
Average Travel Speed (km/h) 40.6 29.8 - 33.8 - 
Travel Speed Difference to GP 
(km/h) 
+6.8 
(+17%) 
-4.0 
(-12%) - - - 
Travel Speed Standard Deviation 0.4 2.6 - 1.7 - 
Travel Speed Standard Deviation 
Compared to GP 
-1.3 
(-76%) 
+0.9 
(+53%) - - - 
HCM Corridor Level of Service C D - D - 
Violation Rate - - 11.5% - - 
3.2.3 Lutwyche Road 
Table 5 summarises the effectiveness of the Lutwyche Road corridor T3 facility inbound during the 
AM peak period.  The efficiency on this HOV facility was high however, this was attributed to 
there being a lack of HOVs in proportion to buses in the T3 lane, which noticeably increased the 
AVO to 5.37 persons/veh. 
The travel time along the 1.9 kilometres HOV length was a 6 minute saving for HOVs compared to 
vehicles in the adjacent two GP lanes.  This suggests the GP lanes are congested and the HOV lane 
is under-utilised. 
Even with this under-utilisation of the HOV lane, the buses still did not experience a travel time 
saving over the GP lanes, due to pick-up/set down of passengers at bus stops.  It would be difficult 
to determine to what degree they have experienced any saving without actually comparing it to bus 
travel times from before this section was converted to a HOV lane.  Information from a “before” 
case would also assist in evaluating whether trips along the overall corridor length have benefited 
or suffered as a result of this short length of HOV lane. 
The HCM corridor level of service based on speed (TRB 2000) was a grade of C for HOVs while a 
grade of F for traffic in the GP lanes.  This once again points to under utilisation of the HOV 
facility and also to the impact it may be having on the GP lanes, and again the “empty lane 
syndrome”. 
With a violation rate being consistently as high as 33%, there is some cause for concern that this 
facility is not credible to the public.  Perhaps this rate is attributable to the high occupancy 
requirement in the HOV lane of 3 persons plus and the under utilisation of the facility. 
The market shares also show the under utilisation of the HOV facility with only 11.1% (HOVs and 
buses, excluding illegal users at 4.7%) of all vehicles travelling along the corridor being in that 
lane.  The result of this is the common scene on Lutwyche Road with two lanes full to the brim and 
a single HOV lane on the kerbside with a bus or two and a motorcycle. 
Table 5 – Lutwyche Road Summary 
T3 Lane Lutwyche Road 
HOV Bus Total 
2 GP 
Lanes 
Overall 
Corridor 
Per-Lane Efficiency (person.km/h 
per h) 33,900 16,300 50,300 33,000 
122,800 
(HOV+2xGP) 
Vehicle Volume (veh/h) 334 35 369 1,241 2,851 (HOV+2xGP) 
AVO 1.95 41.6 5.37 1.24 1.89 
Market Share (% based on Vehicle 
Freq) 9.7 1.4 
15.8 
(4.7 illegal) 84.2 100 
Market Share (% based on Persons) 11.3 30.0 44.9 (3.5 illegal) 55.1 100 
Average Travel Time (min:sec) 14:02 23:57 - 20:02 - 
Travel Time Difference to GP 
(min:sec) 
-6:00 
(-30%) 
+3:55 
(+20%) - - - 
Average Travel Speed (km/h) 31.6 19.2 - 22.4 - 
Travel Speed Difference to GP 
(km/h) 
+9.2 
(+29%) 
-3.2 
(-14%) - - - 
Travel Speed Standard Deviation 2.5 3.1 - 2.7 - 
Travel Speed Standard Deviation 
Compared to GP 
-0.2 
(-7%) 
+0.4 
(+15%) - - - 
HCM Corridor Level of Service C F - F - 
Violation Rate - - 32.8% - - 
4 Discussion 
4.1 Advantages 
There are a number of key conclusions that can be drawn from the case studies into the HOV 
facilities on Waterworks Road and Lutwyche Road in Brisbane.  Advantages of these HOV lanes 
include, but are not limited to the following: 
• The HOV facilities appear to improve person moving efficiency of the relevant section of each 
corridor.  This was due to higher per-lane efficiencies in the HOV lane than the GP lane/s.  
More often than not, this was due to the superior travel speeds and higher AVO in the HOV 
lane. 
• Travel times are better in the HOV lane, with each corridor’s HOV lane exhibiting higher 
average travel speeds and lower travel times than their adjacent GP lanes.  
• An effective HOV lane could indeed induce a shift from single occupant vehicles to HOVs.  In 
this particular case study, this was only evident on the Waterworks Road inbound corridor 
where the majority of persons travel in HOVs (including buses).  The AVO is also relatively 
high at 1.92.  
4.2 Adverse Impacts 
Despite the advantages associated with HOV lanes there are still a number of contentious issues 
and important points that were evident through the outcomes of these case studies.  It is difficult to 
determine if the HOV lanes adversely affect the GP lanes as there is no data associated with these 
corridors prior to their HOV facility implementation.  Some results do indicate, though, that the GP 
lane is being adversely affected.  The low average travel speeds recorded in the GP lanes show that 
there is significant congestion adjacent to the HOV facilities.  The higher HOV lane speeds suggest 
that these lanes are not experiencing the same level of congestion.  It could be suggested that if the 
HOV lane were simply a GP lane, all vehicles would experience faster travel times as a result of the 
added capacity of that lane.  This would, however, lower the travel speeds for the HOVs and 
possibly result in a drop in person moving efficiency or AVO as people no longer experience any 
advantage in travelling in a HOV transport mode. 
4.3 Comparing Occupancy Requirements 
The issue of T2 versus T3 is prominent when comparing Lutwyche Road with Waterworks Road 
inbound.  The Lutwyche Road “take-a-lane” T3 facility appears to be under-utilised, especially in 
comparison to the Waterworks Road “add-a-lane” T2 case.  Considering market share, HOVs 
excluding buses on Waterworks Road were the mode most used at 46%.  However, on Lutwyche 
Road, they contributed only 11% to the overall person throughput of the corridor.  Another 
important point is that the AVO (excluding buses) on Lutwyche Road is slightly less than that on 
Waterworks Road despite Lutwyche Road being a T3 facility. 
The outstanding question is whether a change to T2 on Lutwyche Road would increase vehicle 
volumes, reducing the violation rates and empty lane syndrome, but not to the extent that travel 
time gains are diluted and overall corridor efficiency reduced. 
4.4 Questionable Implementation  
With the T2 and GP lanes experiencing a LOS of C and D respectively, Waterworks Road 
outbound does not appear to suffer from the same degree of congestion as inbound.  Not only is the 
LOS of the two lanes similar, they are also operating at a grade higher than the inbound direction.  
There is a case to consider whether the outbound T2 lane is justified, as it does not appear to be 
making any significant difference to the operation of the road corridor and its person moving 
efficiency is not significantly higher than that of the GP lane.  From a behavioural perspective, 
however, this outbound lane may help to reinforce the inbound lane’s usefulness and utilisation. 
5 Conclusion 
If and when HOV facilities are proposed for a particular corridor, a comprehensive, accountable 
and transparent feasibility study should be carried out in a consistent manner using an evaluation 
framework similar to that outlined in this paper.  HOV facilities effectively evaluated, implemented 
and monitored can achieve their purpose of increasing the person moving capacity of a road 
corridor.  They may not need to be long sections, some isolated queue jumps or road widenings 
may be sufficient to improve corridor efficiency rather than introducing long sections of HOV 
lanes to avoid problem areas. 
HOV facilities ought to be implemented where they can increase the person carrying capacity of 
the corridor in a way that does not impact on the GP lanes to the extent that the disbenefits 
outweigh the benefits.  Particular issues to be wary of involve the “take-a-lane” scenario and also 
occupancy requirements.  An ongoing monitoring process should be practised on existing HOV 
facilities to ensure that they continue to meet their original objectives. 
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